
C0KX3 C06ETCKMX 
COUHAJIMCTHMECHHX 

PEcnysroiH 



(19) 



SU„„ 1250632 A1_ 



(5t)4 E 21 B 7/20 



roCyflAPCTBEHHUft KOMMTET CCCP 
00 AEMM H306PETEHMM M OTHPWTW 



OHMCAHME M30BPETEHMFI 

K ABTOPCHOMY CBMAETEJTbCTBy 



(21) 3833552/22-03 

(22) 29-12.84 

(46) 15.08.86. Bian. W 30 

(72) T.M. Ochiiob, E.H. CaMOftjieHKO, 

A.H. THM^ieKKO > B.H. JWSepnaH 

h A. A. PwCaJiKa 

(53) 624.155-1 (088.8) 

(56) ABTOPCKCK2 CBKAeTeJUbCTBO CCCP 

8> 720105, *n. E 21 B 7/20,. 1976. 

ABTOpCKOe CBHAfcTCJlbCTBO CCCP 

» 866200, kjx. E 21 B 7/20, 1980. 

(54) (57) 1. ygTPOftCTBO flJifl BypEHHH 
CKBAMH C OJJHOBPEMEHHOfl OBCAflKOfl, 
BKJno^iAOTee eyposyw Konomcy c aa*- 
peimeHHNM b ee BH*nett nacTH nopo A o~ 
p a3pyma»mKM HHcrpyMeHTOH R pasMe*eH- 
H y» KOHUfeirrpiWBO ett otfcanHyw kojioh- 
ny, ornHiawoOieecH TeM t 
<rro, c uen*» noBbnneHHH npoH3BOA*~ 
T«ibHocTH Oypetw* nyTeM yBeinweHH* 
ckopoctr BMHoca mbctmu ttnana aa 
c^er yMeHbme«MH aoHM pasMwaa 9aTpy6- 
Horo npocrpaHCTBa o6can«ott kojiohhu, 
oecajmaa KOJioHHa Bbmojweiia c npo- 
peabw baojti. ee oCpaayiomeft, a yci~ 



poftCTBO CHa6Ke.MO onopHUM CTaKaMOM, 
pa9He^eKHMM KOKUeHTpH^lHO C BHCUlHeft 

CTopOHU o6caA»oft kojiohhu, KaperKoft 

C paSXHMKWMH 3 JIB Me KT 3MH H ynOpOM, 

jiotkom, 9aKpenneKHbw b BepxHett 
j^acTH KapeTKK, m aaawTBbtMH iwaHKaMH, 
npHKpenneKHMMH k HK*Heft nacra Ka- 
peTKH c BHeamett h BnyrpeKKeft cropo- 

o6caMHOtt KonoKHU b MccT© npope- 
3H, npH 3T0M paaacHMHue sneMeHTbi 
xapeTKH paaMei^efiM b npopesH c B03- 
moxhoctwo nepeMememw h oOpaaosaHHH 
mejw npH BaaHHoaeftcTBHH ynopa icaper- 
icm c oaopHW cTaKaHOM, a sanpiTHUe 
nnamcK ycTanoBJieHM c BoaMO*80cTbio 
repMeTHsanKH mfcjm. 

2. ycTpoitcTBO no n. 1, o t n*«- 

<ia»meecH TeM » 11X0 B * OJIb 
npoflOJibHoft npopesrt o6caflHoft kojiohw* 
BwnoJXHeHW nonepe*ijttie HaAPe3«, pac- 
nojioxeaHUe no o6c cc ctopohm. 

3. YcTpoftcTBO no nn.1 h 2, o t- 
jiK^.awmeecH TeM, wo pas- 
TOMKwe 3JieMe»rru BwnoJxweHw b Biwe 

poJTHKOB • 
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H 3 o6peTeH«e otkochtch x ropnoMy 
iieny, a hmchko k 6ypeHH» cxBa*HH 
a noponax, nepexpbrrboc csepxy toa- 

Cjen pMXJIbDC OTJIOXeHHH. 

UeJIbK) M30Gp&TCHHK HBJIHCTCH HOBU- 

meHHe nponaBOAHTenbHocTK 6ypeHUH 
nyT^M yseim^emifl cxopocth BMHoca 
vacTHu rojiaMa 3a cm^t yMeHbmeHH* 3Q- 
hw pasMbraa 3aTpy6Horo npocTpancTBa 

o6caAHOM KOJIOHHhK 

Ha *nr.1 h *wr.2 npeACTaBneno 
ycTpoftcTBO b abyx npoexupmx, 06- 
npfft'BTOi na *Hr.3 - paspes ycTbe- 
bob qacTH ycTpoftCTBa; na $hi*.4 - 
ceqeme A-A Ha *nr-3; na $Kr.5 - 
ceneHHe B-B Ha <J>Hr«4; Ha 4mr,6 m 
<frHr.7 o6cannaa xonoHHa c npOAQnbHoft 
npopeabio h nonepeuHMMH Ha«pe3aMH } 
BapnaHT« BMjionHerow. 

ycTpoftcTso Ann CypeHHH cxBaaoiH 
c oflHOBpeMeHHofi o6ca«Koft COCTOHT 
H3 CypoBoft xojiohhw 1 ($>wr.1 K 2) 
c 3©KpeimeHKWMrt b ee Rrameft hzcth 
3a6oftHbM ABMraxeneM 2, nopOAOpaspy- 
mawotHM MMCTpyMeHTOM 3 h ueffTparopoM 
4. Ha 6ypoBoft kojiohhc c TOMombx* 
xoMyTa 5 aaxpemieHa ©*eaAnaH koaoh 1 * 
na 6, b KOTOpott Bwnc-rtHeHa npoAonb- 
H2W npOpe3b 7 CO CKOCaMK 8 b top- 
. UOBbQC TOCT*X KOJIOHHbU B npopesb 7 

BCTABrtGHa xapeTxa 9 c pasiHMH»ffl 
ponHxanw 10 (*Hr, 3-5), aunonHen- 
HUwrt M3 aaxaneHHoft cTanH o6pa3y»- • 

BtKHH B OCcaAHOft KOJIOHHe J«eilb 11 
ATOHOtt ! (*Kr.2). Pft3SHMffi.ee PO/XHKH 

Vo aaxperuieKbt a Kaperice 9 c tfOKoaibw 
noniaHnHHKOB 12 xaMeinw, 3an*wneHHux 
ot mnaMa c noMom>w yanOTHeHHft 13 
(4mr*3 h 4). Ha BHeoHeft ^acTK xa- 
peTKH 9 BbinojiHeH ynop I4,a x 
neft ee MacTK saxpeiuienbi aamjrrHbie 
miaKKH 15 n 16, nepeKpNBawmHe mejib 
C BHeiHHeA h BHyTpeHHett cropoH 06- 
caAHoft KonoHHM. 3amHTHwe wiaHKW yc- 
TaHOBneHw c o6ecne*eimeM repMeTH3* * 
1 qww menu, ajxh ^ero nonnpyxHHenw 
ot locHTCJibHO apyr flpyra c noMombio 
npy^MH 17, Ha«eTbfx Ha nanbuw 18. 

JUlH KC KJHOM BHHH nonaAaHHH tiacTHU 

mnaMa noA poarkh 10 Kapenca 9 CHa6- 
xeHa yruioTHeKUHMH 19 k 20. B Bepx- 
new <«acTH KapeTKH 3aKpen/ieH aotox 
21 ajih oTBoaa imiaMa ^epes c-renxy 
o6cr-AHoft kohohhw. Ynop 14 xacaeTcn 
Bepxxeft topaoboh ^acTH onopworo 
CTaicaHa 22, pacnunoKennoro Ha ycTbe 
cKBa«HH. flnn chkjcchhh A^*opwaUHft 
o6cajtHoA kojiohhu ixph ee pacKpwTHH 
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h yweHboxeHKH a™hw t mem* (*nr.2> 
b o6caflHoft KonoHHe MoryT tttth Bbr- 
nojineHW nonepe^HHe HaApesw 23 
(*Hr»6), pacnojio^eHHwe BAOAb npo- 
5 AO/TbHott npopean 7 h coeAHhcHnue c 
Heft.- 

BejtHWHy pacKpUTHK <MScaAHoft ko- 
noHHW, T.e. mHpHKy b memi (4«r.5) 
h ee jyiHHy < (*nr.2), onpeAenmoT 
0 H3 cneflywoiHx ycjioanfts. d f <b •* b fl , 
HLG, r«e dy- HaxcHManbHUft AHaweTp 
qacTMi^ mnaMa flBincynieroc« b KGJibue- 
bom ceqeHMH Mea^xy o6caAHoft h iSypo- 
BOft XOJIOHHaHH, b 0 - HHpHHa iiejiH, 
15 cooTBeTCTByxMna-n Ha^iajiy nnacTHxecKMX 
Ae^pnaAHft b 6ypoBoft xojiOHRe, N * 
ycHJine Ha nepeMememfe xapeTKM no 
o6cflAHoft KOJioHue h G - oCeBan «a- 
rpyaxa Ha aa<5oft. SHa^eMiw b 0 k N 
20 onpeAenHKyr 3KcnepHMeHTaAfcK0. &nn 
BToro npeffBapMTeJibHo auOupaioT orpe- 
aoK TpyfiH nywioro OTaMeTpa D, h 
AJiHHoit oxono 10 D h pa3pe3a*>r TpyOy 
BAonb, nanpHMftp, ^peaeposaHHeM hjik 
25 c noMom>» csapo*iHoro annapaTa, 

CTpe*ncb npH 3tom nojiywrb bosmoxho 
t5om>nry» ^HCTOTy noBepXHocTH paspeaa. 
.Ho KpaHH paapeaa Aejiaxrr exocu 8 
l(*Hr,2). KortCTpyKUHfi xrpeTKH iipe- 
30 AycMaTpHBaeT yCTaHoBKy B Heft po/m- 
xob co cMemero'eM (<twr*5) TaKKH 06- 
paaow, hto6m uRpKHa hx pwa HeCKonb.- 
ko npeBbmana m s^KCHwa-nbHo B03M0*Hwft 
pasnep ^acTHA mnaMa* 
35 1 3a«reM noABOAHT xapeTKy k exocy 
8 rpySu h % h&hocx ynapi* no Kaperxe 
ham ee ynopy 1.4, sarpworr xap^Ticy 
b cepeAHHy paapeaaHHoro y^acTKa. Ilprt 
3TOM onpeaeAKioT Aimny f pacKptrroft 
40 tiacTM TpyCbi h ouertHBa»T ycHnne N 
Ha nepeMemeHMe xapetKH- Echm nocne 
HSBJie^eHHH xaperxH H3 Tpy6w umpHHa 
npopeaH ocTaiiacb npexHeft (ncxoAHoft), 
a ycHjme N He npeBbicnno nonycTHMoro 
45 aHatjeHHJi, to o6caAHy» KonoHHy Ae-. 
naiOT H3 AaHHoro ceMemm r?y6. EcnH 
b BMOpaHHOM OTpe3xe Tpy6 aosHHxna 
ocTaronHan Ae*opMauMH, to B w6HpawT 
Apyryw Tpy6y c MeHbaeft ToninHHoft 
50 cTeHKK hjih 6onbinero AHaMeTpa. flo- 

HOnHHTenbHOft B03MO3KHOCTb» HCXAKMHTb 

ocTaTOSHyw Ae*opMaiuiw Tpy6bi hbahct 
ch nepHOAHnecxan nonepewan HaAPes- 
Ka TpyObi y^acrxaMH 23 BAonb jihhhh 
55 oCHoBHoft npOAonbHoft npopean 7 
($Mr.6) hjxh aaneHa MeTannHtiecxoft 
Tpy6w Ha HeMeTajyiHMecKyw, HanpMMep 
noAH3THneHOByw. YxaaaHHwe MeponpHH- 
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TKH n03BOJlH»T OAKOBpeMeHitO CHH3HTb 

h ycKJiMe ann npoABH*eimH icapeTKM no 
T py6e. flnMHy 3aamTHbtx tmanoK 15 h 

16 BU6KPQWT paBHOft rtOAOBHHe AJIHHbl 

menH f T.e. P/Z. 5 

VCTPOACTBO flJTH (SypeHH* CKBftJKHH 

c oAHOBpeMeHHoft oficaAKoft co6Hpax>r 
„ P a6oTaioT c hkm cjreflyioqB*M o6pa30M. 

IlepeA HayajiOM Sypewt* aaroTaBAH- 
B a»T o6caAHyio kojiohht pac*eTHon JO 
omufbi, flOCTaTOHHoft AJi« nepexpNTHH 
nceft MomHOCTH puxnbix oTJio^etfHft, h 
Bbino*H«K>T b Heft npoAonbHyio npopeab 
7 co CKOC8KH 8, yKaaaHHWM cnoco6ort, 
a ecjiH MeobxoAHMo, AonojiHurejitHue f5 
nonepe^iHwe HaApeau 23 (*Kr.2 f 6). 
3aKpenJTHK>T Ma 6ypoBO& kojiohmg sa~ 
(SoAhur rHAPOABHraTenb 2 (nanpnMep, 
ryp6o6yp), nopoAopaapymaiontfdi HHcrpy- 
m6HT 3, ueHTpaTop 4 k oCcaAHyio kg- 20 
noKHy 6 c noMomwo xoMyxa.5. npn 
3TOM nopoAopa3pytnaK»nHft HHCTpywertT 
AoraeH (a aahhom sapuaHTe npuNeKe- 
khh ycTpoAcTBa) cbo6oaho npoxOA«Tb 

B oficaAKoi* XOJIOHHe H BMCTynaTb K3 
Hee na Hexoropyw BejimwHy. 

flance sajcpeiuiHwr k wcraeft wcth 
xapeTKH 9 ynnoTHCKKe 20 h saoptTHbie 
tuiaiocH 15 h 16, noAnpyxHMeHHue h 
coenMHeHKbte Me«Ay co6oft c noMonjwo 30 
najibues 18. 

noAaoffirr Kaperxy 9 k o6caAHoft 
KOJioftHC co CTOpoKM nopoAopaapyma'Q- 
mero HHcrpyneHTa 3 h saGKBawT ee 
Bnanaixe b ckoc S, a aaxevi b npopeab 3S 
Tpy6w ynopoM 14 Hapy*y ao Tex nop, 

HOXa KoHlObI 3aiHHTUblX anaHOX AOftAYT 

AO HHXKero oopeaa oficaAHOft koaohhu. 
BypoBoft cnapjm BHBewKBaroT b Bep- 

TH*a**HOM nOAOSeBKH ROA TOHKOft 6y- 4Q 

pern*, iioaboa^t n©A Hero onopxwft 
GTaKaH 22 (<Jmr.1-3) f BCTaBnnwT b 
Bepxwoio ^acTb KaperxH 9 ynnoTHemie 
19, TaM *e aaKpeiuunoT jiotok 21 h 
npHCTyna»0T k 6ypeHH». 45 

fytn 3Toro b nonocTb CypoBOft ko- 
aohhu noAawT noA wanopoM pa6ovyw 
xnnxoCTb f KOTopaa, npottAH ^epea 
rHApoABHraTejib 2, hphboaht bo apa- 
memie nopoAopaspymawmm* mtcTpyxeHT. 50 

Ilocne onycxaHKH CKapwa Ha 3a6oft 
Hawnaerca yrnySica cKBaxHHu b puxnoft 

TOJime, P^aKTHBHWH MOMeHT OT TKAPO- 

APwraTejui BOcnpHKiwaercfl naHTort 
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cTflKKa Mepe3 nepxMiao ^acrb koaoh Kbl 
6ypHJTbHWx rpyO. B HasanbHLtrt momcmt 
yrJiy6xH CHap«Aa oTpa6oTannaH «rm- 
KocTb co nuiaMOM wsAKBaercn H3-noA 
oOcaAHoft KOJioHKbi • HaAbKeAiuec 3ar/iy6- 
neHHe cnapHAa opohcxoaht sa cser 
pasMbiaa pbncnoft raram h paspymeKMii 
ee nopoAOpaspyinawmuM HHCTpyMe htom . 
npn 3tom ynop 14 xapeTKH conpHKa- 

CBtt CH C TOpaOBOHonOBepXHOCTbW CTa- 

Kana 22 (<t>Mr.3) t xapeTxa 9 c aatmrr- 
HbiMn nnaMKaMH 15 M 16 yAep*HBaeTC* 
Ha ypOBBe ycrba cKBamifHbi. Pojtukh 
i0 xapeTXH Ka^iKHaioT xaTMTbc^ no 
rwocxocTHM rrpope3H 7 o6caAHoft ko- 
noHUM, o6pa3yH b Heft 6eryu*yw meAb, 
xoTopaa nepeMemaerca no o6caAHofl 
KOJioHHe CHH3y BBepx, ocTaBaKCb npn 

3TOM Ha ypOBHe yCTbH CKBa*HH>W 

npOMUB OH UBJt 2CHAKOCTb CO IIUiaMOM 

nocrynaer b xonbuesoe npocTpancTBo 

Me»»y 06caAHOft H OypHJIbHOft KOJlOHRa'- 

mh, noAHHHaeTca ao ypoBna KapeTKM 
9 h HSAHBaeTCH Hapy^y ^epea oTKpw- 
ryw ^aCTb menw 11 no norxy 21. 3a- 
nmTKwe suiauKH 15 h 16 npeAOTBparaaJoT 
nonaAanne H saxAKHUBaKHe lacTW 
outaMa a MacTt mejiH 1 1 , pacnonoaceH- 
Hy» mace xapeTKH 9, uto oOecneqKBa- 
eT CMbUcaKKe menn noA AeftcTBaeM chjt 
ynpyrOcTM o6caA«ofl KOnOHHbi. 

B CBOio owepeAb canbuvixosoe ynnoT- 
Henue 19 b BepxHeA nacTH KapeTKH 9 
npeAOTBpamaeT nonaAaHHe a 3 ax am kh"" 
B a«vie >iacT»n mnsMa hteymY pojzkk&mh 
10 h ruiocKocTHMH paspesa 7 o6caA- 

HOfi KOAOtfKbt. 



TC MOMeHTy saaepmeiiHa nepexpuTMH 
Bceft TOJimH pbixnbTx oTAO^eHHA xapeT- 
Ka 9 BbixoAKT nepes sepxHHft ckoc 8 
o6caAHofl TpyCw. Ha 3tom 6ypevme spe- 
neHHO npexpaavawr. Kapexicy 9 c nor- 

KOM 21, SafflHTHblMK njianKaMM 15 H 16, 

a raxxe xoMyT 5 CHKMawr. nanbHeft- 
mee 6ypenMe aeAYT b ycToftMKBbfx no- 
poAax 6e3 noAbeMa Oypoeoft kojiokhu, 
KapanoABaa ee no Mepe Heo6xoAHMOCTH. 
B 3TOH cjiyiae npoMbtBOMHaa «KflKocTb 
co mnaMOM noAH«Maercn c 3a6o« BBepx 
no o6caAHOft koaohhc m m3 nHsaeTCH , 
Kax o6biHHO, ^epea nepx«ee ee revenue , 
pacnoAOoiceMHOc hgckoaoko Dbuue ypoBHH 
noBcpxHoCTM rpyHTa . 
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(54) (57) 1 . A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that,, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions, di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 112. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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